The current research aimed to analyze psychophysiological, body composition, biomechanical and autonomic modifications in an ultraendurance mountain race. We analyzed 11 finisher voluntary athletes that participated in a 51.2 km ultraendurance mountain race. We measured before and after the mountain ultraendurance event the following parameters: Rate of perceived exertion, body composition, cortical arousal, blood pressure, body temperature, forced vital capacity, blood oxygen saturation, isometric hand strength and heart rate variability parameters. The results of temperature, rate of perceived exertion, heart rate and the percentage of body water at the end of the race increased significantly. However, the variables of body weight, body fat, muscle, body mass index, abdominal fat, blood oxygen saturation, systolic and diastolic blood pressure, cortical arousal and hands and legs strength significantly decreased after the race. The square root of the average of the sum of the differences squared between normal adjacent R-R intervals, percentage of differences between normal adjacent R-R intervals, high-frequency, sensitivity of the short-term variability, and long-term variability decreased significantly after the race. By contrary lowfrequency increased significantly at the end of the race. An ultraendurance mountain event produced a large anticipatory anxiety response, an increase in sympathetic modulation, body fat consumption, percentage of body water, and RPE, not affecting the cortical arousal.
Introduction
The ultraendurance mountain events are increasing their popularity and the number of runners in the last years [1] . Previous researches focused in the study of endurance and ultraendurance races have been focus on the evaluation of anthropometric establishing that low body fat is a key factor for a fast race time in endurance runners [2] . Observing as at a biochemical level a 20-h kayak and cycling race caused an increase in protein catabolism and muscle breakdown [3] or autonomic response of athletes causing high sympathetic modulation [4] .
An important factor to highlight in this ultraendurance event is the modifications of autonomic modulations, since sympathetic-parasympathetic balance would determine the final results of athletes in these extreme events. Previous authors used the study of heart rate variability (HRV) to asses this autonomic modulation [5] . Validity of the HRV study for the analysis of autonomic modulation has been demonstrated both in military studies where it has been concluded that HRV values showed a high activation of the sympathetic nervous system (SNS) [6] like studies with ultramarathonians of mountain [4] . Other authors also analyzed HRV after an Ironman race and found an increase in autonomic sympathetic indicated by a decrease in high frequency values and an increase in the low frequency [7] .
Previous studies have shown a higher performance in athletes who have lower body fat mass, percentage of body fat, level of abdominal obesity. It also establishes a higher This article is part of the Topical Collection on Education & Training * Vicente Javier Clemente-Suárez vctxente@yahoo.es performance for athletes who have a greater number of weekly training days and a lower chronological age [8] . Some factor that have a direct impact in both health and performance, are the training schedule, anthropometry and biomechanical factors [8] [9] [10] , but the relation with athlete's health and performance is still poor known. For these reason we proposed the present research with the aim of to analyze psychophysiological, body composition, biomechanical and autonomic modifications in an ultraendurance mountain race.
Methods

Participants
We analyzed 11 finisher voluntary athletes. 
Ultraendurance probe
We analyzed the IV Edition of the El Escorial-Navacerrada mountain race, with a total distance of 51.2 km by the Guadarrama Natural Park (Spain). The start was in the Escorial at 1.020 m and finished in Navacerrada at 1.920 m, with an accumulated positive altitude change of 2.516 m, an accumulated negative altitude change of 1670 m and an accumulated altitude change of 4186 m.
Procedure
We measured before and after the mountain ultraendurance event the following parameters.
& Rate of perceived exertion (RPE) by the 6-20 scale [3] . & Body composition, with a segmental multifrequency bioimpedance analyser Tanita BC-600, which uses an eight-point tactile electrode method to take readings from the body. In order to carry out the tests, the participants stood upright on foot electrodes on the instrument platform, with legs and thighs apart and arms not touching the torso. They were barefooted and without excess clothing. Four-foot electrodes were used, two of which were oval-shaped and two heel-shaped, and prior to testing both the skin and the electrodes were cleaned and dried, then participants were asked to grip the palm and thumb electrodes (two of each electrode per athlete) according to previous researches [11] . Body height was measured using a commercial scale. We analyzed parameters of (i) body mass, (ii) body mass index, (iii) skeletal muscle mass, (iv) water and (v) fat percentage.
& Cortical arousal trough the Critical Flicker Fusion
Threshold (CFFT) in a viewing chamber (Lafayette Instrument Flicker Fusion Control Unit Model 12021) following the procedures conducted in previous studies [12] . An increase in CFFT suggests an increase in cortical arousal and information process, by contrast, when the values fall below the baseline, it suggests a reduction in the efficiency to process information and fatigue of central nervous system [13] . The athlete also wore a HR transmitter belt with a GPS and RR analysys functions (Polar Team; Polar Electro, Kempele, Finland). GPS and HRV data were analysed following the procedure of previous research researchers [14, 15] . We have analyzed runners for approximately 30 to 45 min as baseline time. Then we have used the remaining time of the race and we have divided it into three thirds for the subsequent analysis of HRV. We used Kubios HRV software (University of Kuopio. Kuopio, Finland). The following physiological measurements were evaluated: the low-frequency band in normalised units (low-frequency LFn); the high-frequency band in normalised units (high-frequency, HFn); percentage of differences between normal adjacent R-R intervals greater than 50 ms (PNN50); the square root of the average of the sum of the differences squared between normal adjacent R-R intervals (RMSSD); heart rate; and the sensitivity of the short-term variability (SD1) and the long-term variability (SD2) of the non-linear spectre of the HRV.
Results
Athletes finished the ultraendurance mountain race in 521.00 ± 67.88 min, with an average race speed of 6.24 ± 0.86 km/h and a running cadence of 58.90 ± 8.07 cycles/ min. The HR Pre Race is 70.54 ± 24.45 beats/min and the HR Post Race is 89.00 ± 10.96 beats/min. The parameters of temperature, RPE, HR and the percentage of body water at the end of the race increased significantly. However, the variables body weight, body fat, muscle, body mass index, abdominal fat, BOS, systolic and diastolic blood pressure, cortical arousal and hands and legs strength significantly decreased after the race (Table 1) .
The RMSSD, PNN50, HF, SD1, SD2, decreased significantly after the race. By contrary LF increased significantly at the end of the race (Table 2 ).
Discussion
The current research aimed to analyze psychophysiological, body composition, biomechanical and autonomic modifications in an ultraendurance mountain race. This race have a direct impact in all the variables monitored, showing the high impact of this extreme sport event in organic status of athletes.
The ultraendurance race drastically affected the runner's autonomic modulation, causing a decrease in parasympathetic modulation since RMSSD, PNN50, SD1 and SD2 decreased in the first race third with respect to the baseline. Specifically, we found a large anticipatory anxiety response, since LF shown a large value. This is due to an increased sympathetic modulation produced by the activation of the flight to fight system, that prepare the organism to face any threat or new context interpreted by the subject as novelty or threatening [16] . After beginning the race, there was a decrease in parasympathetic modulation that was maintained until the end of the race. This fact showed the high impact of this event, and the large organic workload that it had for the athletes [5] . It was appreciated in the present investigation how the LF increased at the end of the race corresponding to the sympathetic indicators. This increase in the LF segments has been observed in previous research in ultraendurance probes of 120 km and 195 km [17] . This result showed how a high sympathetic response was found regardless the ultraendurance probes. This high response is similar than in other highly stressful contexts such as tactical parachute jumps in combat soldiers [18] . With the accumulated evidence that high volume aerobic activities decreased cardiovascular function [19] , the hemodynamic reflects a decrease in the blood pressure. Furthermore, there is a paradoxical response of the autonomic nervous system in response to active standing characterized by paradoxical activation of LF band and a blunted increase in sympathetically mediated vasomotor tone [7] .
The continuous effort of the mountain running race produced an increase in protein catabolism and muscle breakdown [20] , that produced a decrease in muscle mass as result of the continuous impacts suffered by the leg musculature over a prolonged period, as well as the decrease in leg strength manifestation [11] . A significant increase was observed in the percentage of water probably due to the edema produced by the race [21] , or the ingestion of considerable amounts of liquids during the race, as previous hyponatremia case in ultraendurance event showed [22] . However, the increase in temperature was probably due to the decrease in hydration status and the increase in metabolic energy output [23] . This BOS Blood oxygen saturation, a.u. arbitrary unit, CMJ Counter Movement Jump, ABK Abalakov jump increase in energy demands also increase the HR, but reaching values close the aerobic threshold, intensity that could be maintained during prolonged periods of time, using triglycerides as metabolic fuel [24] . For this reason, a significant decrease in body mass, fat percentage, body mass index and abdominal fat causing a high metabolism of fats during the race due to the predominant aerobic component in this type of ultraendurance event. Comparing with other ultraendurance events as Alpine marathon (42.2 km), the loss of fat was greater, since our research covered a greater distance. These results showed the large fat consumption in these races. Because of the decreases in body mass and muscle mass evaluated in the ultraendurance probes, it is recommended that postrace foods contain a large protein quantity to compensate this decrease [11] . It was also measured an increase in body water, fact that could be related with the hydration strategies, fact that could be interesting to analyze in future research, since an increase in body water may be an early indication of excess fluid and this can lead to hyponatremia increasing health risk of participants. To avoid possible cases of hyponatremia due to the high intake of water, an individualized hydration strategy and hypertonic saline drinks are recommended after the race, because this type of drink allows a more rapid correction of serum sodium [11] . The BOS did not change, probably because the race took place on a mountain where the height was lower than necessary to cause hypoxia symptoms. Values of RPE (14.10 ± 5.40) were lower than those recorded by athletes after a 54 km mountains race [4] , fact related with the different athlete training level as well as the different tolerance to pain and fatigue [25] . However, they were higher than values of 13.1 ± 0.7 in athletes after 5 h on a cycle ergometer [26] , showing how longer duration and technical difficulty increased RPE values. A similar result was found in triathletes after 3 km of swimming (14.0 ± 0.1) and 3 h of cycling (14.6 ± 0.4), being rated of perceived exertion in these ultraendurance probes constant in these values [27] .
Regarding cortical arousal, the results at the end of the ultraendurance event showed no significant changes. This result was in line with previous researches that evaluated the cortical arousal in a relay race in which each athlete covered a total of 56 km [28] . these results showed that independently of probe modality (continuous or relay) cortical arousal was not affected, probably due to the low intensity that does not elicit a large number of efferences of the motor cortex. Contrary to the no modifications on cortical arousal of present research, other author has shown a decreased cortical arousal after performing a mountain marathon [29] , this difference between the two probes needs further researches to discern the results.
Conclusion
An ultraendurance mountain event produced a large anticipatory anxiety response, an increase in sympathetic modulation, body fat consumption, percentage of body water, and RPE, not affecting the cortical arousal.
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